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1CHAPTER 1
INTRODUCTION
1.1 Project Background
Nowadays, the mobile telecommunications industry faces the 
problem of providing the technology that be able to support a wide variety of 
services ranging from voice communication with a bit rate of a few kbps to wireless 
multimedia in which bit rate up to 2 Mbps. In order to support that kind of 
technology, third generation (3rd) for mobile communication is now being developed, 
and still not be mature  yet.
Several systems have been proposed as candidate for the 3rd
generation mobile telecommunication system, OFDM is one of proposed system that 
have a lot of attentions for some reasons.
The first reason is that the successful implementation of OFDM in 
several applications. OFDM has successfully been implemented in the wireless 
broadcasting applications such as DVB (Digital Video Broadcasting) and DAB 
(Digital Audio Broadcasting). Recently, OFDM has been successfully used in 
wireless LAN application. Standard such as IEEE 802.11a and HIPERLAN/2 are the 
results of the growing interest in OFDM. [1]
The second reason is that OFDM has a lot of advantages compared to 
the conventional systems. OFDM uses spectrum efficiently by spacing its carriers as 
close as possible, this is enabled by making the carriers orthogonal to each other.
2Since OFDM can overcome the effect of multipath fading by using a guard period, 
OFDM need only a simple equalization method in combating selective fading 
channels [2]. The weakness of an OFDM system is its sensitivity to frequency offset 
and its high Peak to Average signal Power Ratio (PAPR) [1].
Since OFDM has a lot of advantages compared to conventional 
systems and the successfulness of its implementation, therefore it is interesting and 
challenging to investigate the characteristic and performance of this systems in 
mobile radio channel.
1.2 Objective
The main objective of this project is to study and investigate the effect 
of several radio channel impairment factors to the performance of OFDM system as 
well as to study and investigate the performance of OFDM in mobile radio channel. 
1.3 Scope of Project
The scope of this project is limited to OFDM system with IFFT size 
512 and number of carrier 200. The guard period type used is a cyclic extension of 
symbol where has the length of 20 percents of length of symbol. The useful part of 
OFDM symbol is 40 us and the length of guard period is 8 us. The carrier spacing is 
1/40 us = 25 KHz so that the 5 MHz bandwidth is occupied with 200 carrier. The 
total symbol rate of this system is 40/48x 5 MHz = 4.166 Msps.
In this project, The OFDM transceiver used three modulation 
techniques those are BPSK, QPSK and 16 PSK to show the trade off between system 
capacity and system robustness. The mobile radio channel is modeled based on 
model that explained in subchapter 3.3 and its delay profile parameter is taken from
reference 28.
3The OFDM system is simulated using Matlab 6.5 and all the 
simulation results are represented in term of Bit Error Rate (BER) in 2-D graph.
1.4 Organization of Thesis
The first chapter briefly introduces this project by explaining the 
project background, objectives and scope of project. 
Second chapter were written based on study literature reading, 
covering the explanation of basic theory of OFDM transceiver and radio mobile 
channel.
Third chapter explains about the model of OFDM system including 
OFDM transmitter, OFDM receiver, and mobile radio channel. The simulation 
parameters that were used in this simulation and the OFDM model program 
flowcharts are also explained
The simulation results and its analysis are presented in chapter four 
along with its conclusions. 
Chapter 5 concludes the analysis results and propose some future 
works that can be done in order to dig this project deeper and wider.
